Cyclooxygenase metabolites possibly produced by endothelial cells mediate the lung injury caused by mechanically stimulated leukocytes.
To determine whether mechanically stimulated leukocytes increase pulmonary vascular permeability and resistance and, if so, whether cyclooxygenase metabolites mediate the increase, we assessed the effects of stimulated and unstimulated leukocytes, and of a cyclooxygenase inhibitor on pulmonary vascular permeability and resistance in isolated perfused lungs from Sprague-Dawley rats. Leukocytes were stimulated by gentle agitation in a glass container for 10 seconds. After baseline measurements were made, stimulated or unstimulated leukocytes were added to the perfusate. The effects of the cyclooxygenase inhibitor, meclofenamate, on the pulmonary vascular filtration coefficient and pulmonary vascular resistance were measured. In the rats that received stimulated leukocytes, the pulmonary vascular filtration coefficient and the vascular resistance were about 2.5 times and 3.3 times higher, respectively, than those in the rats that received unstimulated leukocytes. These increases were completely and partly blocked by meclofenamate. Histological examination indicated that meclofenamate did not prevent the adhesion of leukocytes to the pulmonary vascular endothelium. These findings suggest that mechanically stimulated leukocytes increase pulmonary vascular permeability and that cyclooxygenase metabolites produced by endothelial cells may injure the cells.